Metabolism of 7-ethoxycoumarin, safrole, flavanone and hydroxyflavanone by cytochrome P450 2A6 variants.
CYP 2A6 is a human enzyme that metabolizes many xenobiotics including coumarin, indole, nicotine and carcinogenic nitrosamines. The gene for CYP2A6 is polymorphic. There are few data available to clarify the relationship between P450 genetic variants and the metabolism of materials in food. The CYP 2A6 wild-type protein and 13 mutants (CYP2A6.1, CYP2A6.2, CYP2A6.5, CYP2A6.6, CYP2A6.7, CYP2A6.8, CYP2A6.11, CYP2A6.15, CYP2A6.16, CYP2A6.17, CYP2A6.18, CYP2A6.21, CYP2A6.23 and CYP2A6.25) were co-expressed with NADPH-cytochrome P450 reductase in E. coli. The hydroxylase activities toward 7-ethoxycoumarin, coumarin, safrole, flavanone and hydroxyflavanone were examined. Ten types of CYP2A6 variants except for CYP2A6.2, CYP2A6.5 and CYP2A6.6 showed Soret peaks (450 nm) typical of P450 in the reduced CO-difference spectra and had 7-ethoxycoumarin O-deethylase activities. CYP2A6.15 and CYP2A6.18 showed higher activities for safrole 1'-hydroxylation than CYP2A6.1. CYP2A6.25 and CYP2A6.7 had lower safrole 1'-hydroxylase activities. CYP2A6.7 had lower flavanone 6- and 2'-hydroxylase activities, whereas CYP2A6.25 had higher 6-hydroxylase activity and lower 2'-hydroxylase activity. Hydroxyflavanone was metabolized by CYP2A6.25, but was not metabolized by wild-type CYP2A6.1. These results indicate that CYP2A6.25 possessed new substrate specificity toward flavonoids.